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(54) Cable drag chain 

(57) A cable drag chain includes a plurality of link 
members (12) connected together end to end in a bend- 
able manner. Each of the link members is molded of 
synthetic resin and includes a pair of opposed left and 
right side plates (1 6, 1 7), and upper and lower connect- 
ing plates (20, 18) connecting upper and lower edges, 
respectively, of the side plates. The upper connecting 
plate has one end made contiguous to one of the side 
plates via a resiliently deformable hinge portion (24), 
the other end of the upper connecting plate being 
formed with a locking portion (26) releasably engaged 
with a portion of the other side plate. The hinge portion 
has a circular recess fonned in a central portion of an 
outside surface thereof and hence is reduced in cross- 
sectional area at the recessed central portion, so that 
the upper connecting plate has a tendency to resiliently 
flex at the recessed central portion In a given direction 
when the upper connecting plate is forced to move from 
an erected released position to a recumbent assembled 
position. The width and thickness of the hinge portion 
are determined in view of a maximum tensile stress and 
a maximum compressive stress of a synthetic resin 
material to such an extent that the hinge portion is 
deformable in an elastic region. 
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Description 

[0001 ] The present invention relates to a cable drag 

chain for protecting and guiding safely and surely such 
flexible members as cable and hose which feed energy s 
to a movable machine. More particularly, this invention 
relates to an improvement in a fink member of the cable 
drag chain which is composed of a pair of left and right 
side plates and upper and lower connecting plates con- 
necting upper and lower edges, respectively, of the side 
plates. 

[0002] Cable drag chains include a plurality of link 
members connected end to end in a bendable manner. 
The cable drag chain is connected at one end to a mov- 
able machine and at the other end to a fixed frame or a 
floor surface. Each of the link members has a hollow 
internal space so that a flexible member such as cable 
or hose is received in the interior of a continuous hollow 
internal spaces of the consecutive link members. 
[0003] One example of such cable drag chains is 
disclosed in Japanese Utility IVIodel Publication No. HEI- 
03-72774. In the disclosed cable drag chain, each link 
member includes a pair of opposed left and right side 
plates, a lower connecting plate connecting lower edges 
of the left and right side plates, and an upper connecting 
plate connecting upper edges of the left and right side 
plates. The upper connecting plate is hinged to the side 
plates so that a flexible member can be received in the 
cable drag chain. 

[0004] Each of the side plates has an engagement 
pin provided at a central portion of the upper edge 
thereof, and the upper connecting plate has a pair of 
hooks formed at opposite end thereof and adapted to be 
snap-fit with the respective engagement pins of the side 
plates. For attaching the upper connecting plate to the 
side plates, the hook at one end of the upper connecting 
plates is snap-fit with the engagement pin of one side 
plate and, subsequently, the upper connecting plate is 
turned about one end hooked on the engagement pin 
such that the hook at the opposite end of the upper con- 
necting plate is brought into snap-fitting engagement 
with the engagement pin of the other side plate. 
[0005] Another cable drag chain having a different 
structure is disclosed in Japanese Patent Laid-open 
Publication No. HEI-1 0-28310. In the disclosed cable 
drag chain, each link member Is comprised of a pair of 
opposed left and right side plates and upper and lower 
connecting plates connecting upper and lower edges 
respectively, of the side plates. The upper connecting 
plate is formed integrally with one of the side plates and 
connected to the one side plate via a hinge portion. 
[0006] The hinge portion takes the form of recessed 
portion fomned at a junction between the one side plate 
and the upper connecting plate. For assembling the link 
member, the upper connecting plate is bent or folded 
about the recessed hinge portion through an angle of 
about 90 degrees and, subsequently, a hook formed at 
a distal end of the upper connecting plate is hooked on 



the other side plate. 

[0007] The cable drag chain shown in Japanese 
Utility Model Pubflcation No. HEl-03-72774 has various 

problems due to the upper connecting plate formed sep- 
arately from the side plates, as enumerated below. 



(1) The upper connecting plate which is snap-fit at 
opposite ends with the left and right side plates is 
likely to be detached from the side plates when the 

10 cable drag chain is twisted or othen^ise deformed, 
thus failing to achieve an essential function to 
receive and protect a flexible member such as 
cable or hose. 

(2) Due to the snap-fit engagement between the 
15 opposite ends of the upper connecting plate and 

the left and right side plates, when one end of the 
upper connecting plate is detached from one side 
plate for the maintenance or inspection of the flexi- 
ble member, the other end of the upper connecting 
20 plate is apt to disengage from the other side plate. 
This may result in a missing upper connecting plate. 

(3) The snap-fit engagement between the opposite 
ends of the upper plate and the left and right side 
plates gives rise to another problem in that when 

25 one end of the upper connecting plate is detached 
from one side plate for the maintenance or inspec- 
tion of the flexible member, the upper connecting 
plate is allowed to turn downward about the other 
end being snap-fit with the other side plate, thereby 
30 hindering smooth and efficient maintenance or 
inspection of the flexible member. 

(4) The upper connecting plate is a separate part 
and hence requires a special mold for producing 
the same in addition to a mold used for forming left 

35 and right side plates and a lower connecting plate 
into a unitary structure. Furthermore, a dimensional 
adjustment work due for achieving dimensional 
adjustment between the two molds adds to the cost 
of molds, leading to an excessively high manufac- 
40 turing cost of the cable drag chain. 

(5) Since the upper connecting plate is designed to 
be snap-fit at opposite ends with the left and right 
side plates to assemble a single link member, 
assembly of the overall cable drag chain composed 

45 of a number of such link members Is laborious and 
time-consuming. 

In addition, in the cable drag chain shown in 
Japanese Utility Model Publication No. HEl-03- 
72774, the connecting plate is turned about the 
so engagement pin of one side plate In a direction to 
cause the hook at the other end of the connecting 
plate to be snap-fit with the engagement pin of the 
other side plate. To this end, the hook of the upper 
connecting plate has a downwardly facing opening 
55 for enabling resilient deformation (consecutive 
radial expansion and contraction) of the hook to 
grip the engagement pin on the other side plate. 
This arrangement also causes additional problenns 
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as enumerated below. 

(6) Since the upper connecting plate and the left 
and right side plates are connected together by the 
resiliency of the hooks acting on the engagement 
pins, the hoolcs are lilcefy to be detached from the 
mating engagement pins when subjected to an 
external force or the weight of the flexible member. 
When such detachment occurs, the cable drag 
chain is no longer able to perform the prescribed 
receiving and protecting function with respect to the 
flexible member such as cable or hose. 

(7) Since the opening of the hook is oriented in a 
direction tangent to the other end of the connecting 
plate, an attempt to nanrow the hook opening to 
deal with the problem described at the preceding 
paragraph (6) would result in a great muscular effort 
required when the opposite ends of the connecting 
plates are engaged with the side plates. This lowers 
the assembling efficiency of the cable drag chain. 

[0008] On the other hand, the cable drag chain 
shown in Japanese Patent Laid-open Publication No. 
HEI-1 0-26310 has an upper connecting plate formed 
integrally with one side plate and, hence, is free from a 
problem of missing upper connecting plate and can be 
manufacturing at a relatively low cost as compared to 
the cable drag chain shown in Japanese Utility Model 
Publication No. HEI-03-72774. However, the cable drag 
chain, due to a low rigidity of the hinge portion and a 
body thereof, still has problems, as enumerated below. 

(1) Since the body of the cable drag chain Is made 
so thin as to have a desired degree of bendability, 
and since the hinge portion is made excessively 
thin and hence is low in rigidity for enabling easy 
opening and closing of the upper connecting plate 
relative to the side plates, the hook at the distal end 
of the upper connecting plate is likely to be disen- 
gaged from the other side plate when the upper 
connecting plate Is subjected to the weight of the 
flexible member, thus allowing the flexible member 
to project outward from the hollow internal space of 
the cable drag chain. 

(2) In the case where the flexible member received 
In the cable drag chain is composed of plural flexi- 
ble elements of different weights, an unbalanced 
load occurs. When subjected to such unbalanced 
load, the cable drag chain body comprised of a con- 
tinuous elastic member is liable to be twisted due to 
Insufficient rigidity. When the cable dag chain is 
rolled, a twist-induced force and a force or weight of 
the flexible member tending to tilt the side plates 
sideways are added together, and by thus com- 
bined forces, the connection between the upper 
connecting plate and one of the side plates is likely 
to be disengaged. 

(3) In the case where plural flexible elements are 
stacked one above another within the hollow Inter- 



nal space of the cable drag chain, an upper part of 
the stacked flexible elements tends to force the side 
plates In a lateral outward direction, thereby sepa- 
rating the connection between the upper connect- 

5 ing plate and one of the side plates. 

(4) When the cable drag chain is bent during use. a 
bent portion is subjected to a great load or force 
due to stoppers of the adjacent link members being 
held in abutment with each other. In this instance, 

10 the left and right side plates are forced to tilt out- 
ward away from each other with the result that the 
hook on the distal end of the upper connecting plate 
which is directed outward in a horizontal direction is 
easily disengaged from the side plate. 

IS (5) If the rigidity of the hinge portion is excessively 
high, the upper connecting plate after being hooked 
on the side plate is forced to bend arcuately by the 
resiliency of the hinge portion. When the arcuately 
bent upper connecting portion is placed on the floor 

20 surface to support a body of the cable drag chain 
during use of the cable drag chain, the cable drag 
chain becomes unstable in position and is likely to 
roll down over the floor surface. On the other hand, 
if the bending strength of the hinge portion is made 

25 weak, the rigidity of the cable drag chain body is 
decreased with the result that the adjustment of the 
hinge strength is difficult to achieve. 

(6) If the engagement strength of the hook is 
increased, the side plates and the upper connecting 

30 plate are susceptible to deformation or yielding due 
to their low rigidities. This makes it difficult to 
engage the hook with a mating portion of the side 
plate. 

(7) When the cable drag chain is in a stretched con- 
35 dition, slits between adjacent link members are 

closed. Accordingly, there is no room or space pro- 
vided for allowing free access of a tool such as 
screwdriver to a joint portion between the upper 
connecting plate and the side plate when the joint is 
40 to be disengaged. In addition, the link members 
have no portion ready to be grasped. Thus, a joint 
releasing work is very difficult to achieve. 

[0009] With the foregoing problems in view, it is an 
45 object of the present Invention to provide a cable drag 
chain which can efficiently utilize the resiliency of a res- 
inous material to make sure that an upper connecting 
plate can be easily assembled and is held stably in a 
locked position against detachment 
50 [0010] Another object of the present invention is to 
provide a cable drag chain having a connecting plate 
which when released, is capable of restoring a predeter- 
mined posture by Its own resiliency. 
[0011] According to the present invention, there is 
55 provided a cable drag chain comprising a plurality of link 
members connected together contiguously in a benda- 
ble manner. Each of the link members is molded of syn- 
thetic resin and Includes a pair of opposed left and right 
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side plates, a lower connecting plate connecting lower 
edges of the left and right side plates, and an upper con- 
necting plates connecting upper edges of the left and 
right side plates. A resiliently deforniable hinge portion 
is provided between an end of the upper connecting 5 
plate and one of the left and right side plates and has a 
flexural rigidity smaller than that of the upper connecting 
plate. The upper connecting plate and the one side 
plate are fonned integrally with each other via the hinge 
portion. A locking portion is provided on the opposite 70 
end of the upper connecting plate and is releasably 
engaged with the other side plate to keep the upper 
connecting portion in a recumbent assembled position 
against the resiliency of the hinge portion. 
[0012] The cable drag chain has a function to pro- is 
tect and guide a flexible member such as cable and 
hose inside a hollow interior space defined in a plurality 
of link members connected together end to end. The 
flexible member is received in the hollow Interior space 
of the cable drag chain and the respective upper con- 20 
necting plates of the link members are locked in an 
assembled position to close the hollow interior space in 
the cable drag chain. When the flexible member is to be 
maintained or inspected, the upper connecting plates 
are released from the assembled position to open the 2S 
hollow interior space of the cable drag chain. 
[0013] Since the upper connecting plate has one 
end formed Integrally with the upper edge of one side 
plate, it is possible to reduce the equipment cost for 
molding die and he die adjustment cost. The link mem- 30 
ber can be readily assembled at high efficiency because 
the hollow interior space Is closed by the upper connect- 
ing plate merely by locking the opposite end of the 
upper connecting plate with respect to the other side 
plate. In an assembled condition, at least the one end of 35 
upper connecting plate, which is formed integrally with 
the one side plate via the hinge portion, has a higher 
rigidity than a snap-fit engagement conventionally 
formed between one end of such upper connecting 
plate and one side plate. The upper connecting plate 40 
can be surety held In the assembled position even when 
the cable drag chain is subjected to external forces 
tending to twist the cable drag chain. Thus, the flexible 
member received In the cable drag chain is fully pro- 
tected against damage. TTie upper connecting plate 4S 
formed Integrally with the side plate is free from missing. 
[0014] The hinge portion has a bending rigidity 
smaller than that of the upper connecting plate and is 
resiliently deforniable in an elastic region. When the 
upper connecting plate is forced to move from the so 
erected leased position to the recumbent assembled 
position, the hinge portion resiliently deforms to permit 
the upper connecting plate to be assembled with the 
other side plate with a relatively small muscular effort 
The hinge may have a plate-like configuration with a ss 
thickness smaller than the upper connecting plate and 
is deforniable Into an arcuate form when the upper con- 
necting plate is bent or folded about the hinge portion. 



[0015] When the locking portion of the upper con- 
necting plate is released from the other side plate, the 
hinge portion is allowed to spring back and restore its 
original shape to thereby place the upper connecting 
plate in an erected released position in which the upper 
connecting plate lies in the same plane as the one side 
plate. This arrangement ensures that the flexible mem- 
ber can be placed in the hollow interior space of the 
cable drag chain with high efficiency, and the flexible 
member can be maintained or inspected with utmost 
ease. 

[0016] In one prefen'ed form, the other side plate 
includes an engagement portion for interiocking 
engagement with the locking portion of the upper con- 
necting plate. The engagement portion has a recess 
fomied In the upper edge of the other side plate, and a 
retaining beam disposed in the recess and bridging 
across the recess in a longitudinal direction of the cable 
drag chain. The locking portion of the upper connecting 
plate is releasably Interiocked with the retaining beam 
under the resiliency of the hinge portion. The resilient 
force of the hinge portion acts in a direction to maintain 
the interiocking engagement between the locking por- 
tion and the retaining beam with the result that the 
upper connecting plate is stably held in the recumbent 
assembling position even when the cable drag chain is 
subjected to external forces. 

[0017] The retaining beam may have a sloped 
guide surface sloping down toward the lower connecting 
plate and slldably engageable with the locking portion to 
guide the locking portion Into locking engagement with 
the engagement portion when the upper connecting 
plate is forced to move from the erected released posi- 
tion to the recumbent assembled position against the 
resiliency of the hinge portion. 
[0018] It is preferable that the upper connecting 
plate has opposite end portions disposed adjacent to 
the hinge portion and the locking portion, respectively, 
and a central portion disposed between the opposite 
end portions and having a bending rigidity smaller than 
that of the opposite end portion. With this anrangement, 
when the upper connecting plate is forced to move from 
the erected released position to the recumbent assem- 
bled position against the resiliency of the hinge portion, 
the upper connecting plate resiliently flexes concentrate 
ediy at the central portion thereof. The relatively rigid 
opposite end portions are provided to secure reliable 
connection between the upper connecting plate and the 
side plates. The concentratedly flexible central portion 
assists smooth and efficient connection between the 
locking portion of the upper connecting plate and the 
other side plate. The central portion of the upper con- 
necting plate may have a thickness smaller than that of 
the opposite end portions, or a width smaller than that of 
the opposite end portions. 

[0019] A certain preferred embodiment of the 
present Invention will now be described in detail, byway 
of example only, with reference to the accompanying 
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drawings, in which: 

FIG. 1 is a side view of a cable drag chain embody- 
ing the present invention; 

FIG. 2 is a top plan view of a Wnk member of the 
cable drag chain; 

FIG. 3 is a side view of the linic member with an 
upper connecting plate shown in its free state; 
FIG. 4 is a front elevational view of FIG. 3; 
FIG. 5 is an enlarged cross-sectional view of a part 
of FIG. 4 showing an upper connecting plate and a 
hinge portion between the upper connecting plate 
and one side plate; 

FIG. 6 is a cross-sectional view showing the man- 
ner in which the ilnic member is assembled; 
FIG. 7 is a cross-sectional view of a part of FIG. 6 
showing an engagement portion of the link mem- 
ber; and 

FIG. 8 is a cross-sectional view showing an assem- 
bled link member. 

[0020] The following description is merely exem- 
plary in nature and is in no way intended to limit the 
invention or its application or uses. 
[0021] Refen-ing now to the drawings and FIG. 1 in 
particular, there is shown in side view a cable drag chain 
10 embodying the present invention. The cable drag 
chain 10 includes a plurality of link members 12 con- 
nected together end to end in a bendable manner. One 
end of the cable drag chain is attached to a movable 
machine (not shown) and the other end of the cable 
drag chain 1 0 Is attached to a floor surface (not shown). 
To this end, the opposite ends of the cable drag chain 
1 0 are equipped with metal fittings 14 (one being desig- 
nated). 

[0022] As shown in FIG. 2 through 4 inclusive, each 
link member 12 has, in its molded condition, a pair of left 
and right side plates 16 and 17, a lower connecting 
plate 18 connecting lower edges of the side plates 16, 
1 7, and an upper connecting plate 20 for connecting 
upper edges of the side plates 16, 17. The link member 
12 is injection-molded from a synthetic resin. The lower 
connecting plate 18 is formed Integrally with the side 
plates 16, 17 at opposite ends thereof. The upper con- 
necting plate 20 has one end formed integrally with one 
side plate 16. 

[0023] Since the upper connecting plate 20 formed 
integrally with the side plate 16 does not require a sep- 
arate molding die for producing the same, the overall 
molding cost including die cost and die adjustment cost 
can be reduced. In addition, by virtue of integral fomna- 
tion of the upper connecting plate 20 and the side plate 
16, assembling cost of the link member 12 can be 
reduced, and the yielding of molding material used for 
forming unusable runners and sprue can be reduced. 
Furthermore, the upper connecting plate 20 is com- 
pletely free from missing during assembly of the link 
member and maintenance or inspection of a flexible 



member such as cable or hose received in the cable 
drag chain 10. 

[0024] With the upper connecting plate 20 thus 
molded integrally with the side plate 16 at one end 
5 thereof, the link member 1 2 and the cable drag chain 1 0 
is made highly rigid against external forces tending to 
twist or otherwise defomn the link member 12 and the 
cable drag chain 10. 

[0025] The side plate 16 has a rectangular cutout 
10 portion 22 fomied in a longitudinal central portion of the 
side plate 16 across the thickness thereof. A plate-like 
hinge portion 24 extends perpendicularly from a bottom 
surface of the rectangular cutout portion 22 and lies in 
the same plane as the side plate 16. The hinge portion 
15 24 is contiguous only with the bottom surface of the cut- 
out portion 22. Further, the hinge portion 24 has an 
inside surface extending flush with an Inside surface of 
the side plate 16. 

[0026] As detailed in FIGS. 3 and 5, one end of the 

20 upper connecting plate 20 is made contiguous with the 
side plate 1 6 via the hinge portion 24. The hinge portion 
24 has a given length and is rounded at opposite corner 
edges formed between the hinge portion 24 and the 
side plate 16 and between the hinge portion 24 and the 

25 upper connecting plate 20. The hinge portion 24 has a 
circular recess 25 fomned in a central portion of an out- 
side surface of the hinge portion 24. By thus fomned 
recess 25, the hinge portion 24 has a reduced cross- 
sectional area at the recessed central portion thereof 

30 and tends to be folded or bent Itself about the recessed 
central portion. Thus, the upper connecting plate 20 can 
surely be bent abut the recessed central portion of the 
hinge portion 24. In addition, due to its reduced cross- 
sectional area, a stress acting across the recessed cen- 

35 tral hinge portion 25 can be decreased with the result 
that the hinge portion 24 is readily deformable within an 
elastic region of the molded synthetk: resin material. 
Furthermore, since the recess 25 does not penetrate 
the hinge portion 25, the molding material can smoothly 

40 flow through the recess 25 without forming a break- 
inducing weld line on a downstream side of the recess 
25. The recess 25 is so designed as to prevent undue 
reduction of the cross-sectional area of the hinge por- 
tion 24 and retain a desired degree of rigidity of the 

45 hinge portion 24. The circular recess 25 may be 
replaced by an elliptical recess or a rectangular recess. 
[0027] The connecting plate 20 has a distal or free 
end formed with a locking portion 26. An intermediate 
portion of the connecting plate 20 extending between 

50 the hinge portion 24 and the locking portion 26 com- 
prises a rectangular web adapted to extend crosswise 
between the left and right side plates 1 6, 17, we will be 
described later. In the illustrated embodiment, the con- 
necting plate 20 has the same width as the hinge por- 

55 tion 24 when viewed from the longitudinal direction of 
the cable drag chain 10 (FIG. 1). 
[0028] In order to facilitate the assembly and 
improve the strength, the upper connecting plate 20 has 
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a non-uniform thickness. More specifically, the upper 
connecting plate 20 has thickened opposite end por- 
tions 30, 30 adjacent the hinge portion 24 and the lock- 
ing portion 26, and a thin central portion 32 extending 
between the thickened end portions 28, 30. The central 5 
portion 32 has a thickness larger than that of the hinge 
portion 24. Since the connecting upper plate 20 and the 
hinge portion 24 have the same width, the bending 
rigidity becomes greater in the order of the hinge portion 
24, thin central portion 32 of the upper connecting plate 10 
20, and thickened end portions 28, 30 of the upper con- 
necting plate 20. 

[0029] As shown in FIG. 6, when the upper con- 
necting plate 20 IS to be joined with the side plate 17, 
the upper connecting plate 20 is folded or bent about is 
the hinge portion 24 down toward the side plate 17. In 
this instance, since the hinge portion 24 is lower in the 
bending rigidity than the parts 28, 30, 32 of the upper 
connecting plate 20, the upper connecting plate 20 can 
retain its unbent or rectilinear configuration as it is 20 
folded down from the erected released position shown 
in FIGS. 4 and 5. The width and thickness of the hinge 
portion 24 are detenmined in view of the maximum ten- 
sile stress and the maximum compressive stress of a 
synthetic resin material used so that the hinge portion 25 
24 is deformable in the elastic region and does never 
form a plastic hinge when bent. 
[0030] The side plate 17 has an engagement por- 
tion 24 formed at a central portion of the upper edge 
thereof for interlocking engagement with the locking 30 
portion 26 of the upper connecting plate 20 to keep the 
upper connecting plate 20 In its recumbent assembled 
position shown in FIG. 8, 

[0031] When the upper connecting plate 20 is bent 
about the hinge portion 24 toward the side plate 1 7, the 35 
locking portion 26 of the upper connecting plate 20 
comes into abutment with an upper surface of the 
engagement portion 24 of the side plate 1 7, as shown in 
FIG. 6. In this instance, the hinge portion 24 is resiiiently 
deformed or bent at an angle of about 90 degrees. As 40 
the upper connecting plate 20 is further forced down- 
ward, the thin central portion 32 of the upper connecting 
plate 20 yields to resiiiently flex or distort downward in a 
downwardly projecting arcuate form, as indicated by the 
phantom lines shown in FIG. 6. 45 
[0032] The engagement portion 34 of the side plate 
19 has a rectangular opening or recess 36 extending 
across the thickness of the side plate 17 in the same 
manner as the cutout portion 22 of the side plate 16, 
and a retaining beam 38 disposed in and bridging so 
across the recess 36 in the longitudinal direction of the 
cable drag chain 36. The retaining beam 38 is located at 
a central portion of the width of the side plate 1 7 and off- 
set inwardly from both inside and outside surfaces of 
the side plate 17. The retaining beam 38 has a sloped ss 
guide surface 40 (FIGS. 7 and 8) sloping down toward 
the interior of the link member 12. The locking portion 
26 of the upper connecting plate 20 Is smaller In width 



than the thickened end portion 30. and the recess 36 
and the locking portion 26 are mutually engageable with 
each other. The locking portion 26 has an upwardly pro- 
jecting locking prong 26a formed at the tip end thereof. 
[0033] When the upper connecting plate 20 is 
forced downward to such an extent that the thin central 
portion 32 is caused to flex downward into the phantom- 
lined arcuately distorted position shown in FIG. 6, a 
downward force or pressure is applied from the locking 
portion 26 of the upper connecting plate 20 to the 
sloped surface 40, thereby causing the side plate 17 to 
tilt outwardly away from the side plate 1 6, as indicated 
by the phantom line shown in FIG. 6. In this instance, 
due to the central portion 32 being bent arcuately, the 
upper connecting plate 20 has a smaller effective length 
than as it Is in the unbent free state. 
[0034] By further forcing the upper connecting plate 
20 downward, downward flexing of the thin central por- 
tion 32 becomes greater and eventually causing the 
locking portion 26 to slide down from the sloped guide 
plate 40 onto a bottom surface of the recess 36, as indi- 
cated by the phanrtom lines shown in FIG. 7. Substan- 
tially at the same time, the upper connecting plate 20 is 
allowed to restore its original unbent rectilinear configu- 
ration, and the side plate 17 is allowed to spring back 
into its original upright position. With this movement, the 
locking portion 26 is brought to a position beneath the 
retaining beam 38. Then, the upper connecting plate 20 
is moved upward by the resiliency of the hinge portion 
24 whereby the locking prong 26a of the locking portion 
26 is interlocked with the retaining beam 38 of the side 
plate 17, as shown In FIG. 8. Thus, a link member 12 
can be assembled merely by depressing the upper con- 
necting plate 20 against the side plate 17. 
[0035] Since in the assembled condition shown in 
FIG. 8, the locking prong 26a of the locking portion 26 is 
urged by the resiliency of the hinge portion 24 in a direc- 
tion to keep the interlocking engagement between itself 
and the retaining beam 38 of the side plate 17, the 
upper connecting plate 20 can be surely held in the 
recumbent assembled position against detachment 
from the side plate 17. During the use of the cable drag 
chain 10 (FIG. 1), the side plates 16, 17 are normally 
subjected to external forces tending to tilt the side plates 
16, 17 inwardly toward each other. It Is, therefore, 
almost unlikely that the upper connecting plate 20 is 
detached from the side plate 17 during the use of the 
cable drag chain 10. Furthermore, since the thickened 
end portion 30 of the upper connecting plate 20 is in 
abutment with the inside surface of the side plate 1 7, tilt- 
ing of the side plates 1 6, 1 7 in both inward and outward 
directions can be prohibited. 

[0036] When the flexible member such as cable or 
hose received inside the cable drag chain 10 is to be 
maintained or inspected, the locking portion 26 of the 
upper connecting plate 20 is disengaged from the 
engagement portion 34 of the side plate 17, whereupon 
the hinge portion 24 is allowed to spring back and 
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restore its original flat plate-like configuration shown in 
FIG. 5. Thus, the upper connecting plate 20 now 
assumes at its elected unbent released position shown 
in the same figure. 

[0037] As shown in FIGS. 2 to 4, the hinge portion 5 
24 and the upper connecting plate 20 are initially formed 
as an integral extension of the side plate 1 6 lying in sub- 
stantially the same plane as the side plate 16. This 
arrangement facilitates mold opening and thus increase 
the production efficiency when individual link members io 
12 are formed by injection molding. In addition, since 
the upper connecting plate 20, hinge portion 24 and 
side plate 1 6 are aligned with each other, ttiey can be 
easily fomried by injection molding without using a com- 
plicated molding die or a movable mold. The respective 75 
inside surfaces of the upper connecting plate 20 and 
side plate 16 may add to cost reduction of the molding 
die. 

[0038] It is known that in the injection molding proc- 
ess, the strength of a molded article is influenced by the 20 
position of a gate provided for the passage therethrough 
of a molten synthetic resin material. Though not shown, 
according to the present invention, a gate is connected 
to a portion of a mold cavity provided for forming the 
lower connecting portion 1 8 of the link member 12. With 25 
the gate thus arranged, a molten synthetic resin mate- 
rial, as it is injected into the mold cavity through the 
gate, first flows into a first mold cavity portion corre- 
sponding to the lower connecting plate 18, then moves 
downstream into a pair of second cavity portions corre- 30 
spending to the left and right side plates 1 6, 1 7, and fur- 
ther advances from one of the second mold cavity 
portions corresponding to the left side plate 1 6 into con- 
secutive forth and fifth mold cavity portions correspond- 
ing to the hinge portion 24 and the upper connecting 35 
plate 20. With this flow of the molten synthetic resin 
material, the synthetic resin material in the hinge por- 
tion 24 is oriented in a direction orthogonal to the bend- 
ing direction of the upper connecting plate 20. The thus 
oriented hinge portion 24 is strong enough to withstand 40 
external forces including a twist applied to the cable 
drag chain 10 while in use. Further, since the respective 
inside surfaces of the side plate 16, hinge portion 24 
and upper connecting plate 20 extend flush with one 
another, the molten synthetic resin material can flow 45 
smoothly throughout the mold cavity, thereby preventing 
short shot caused due to insufficient charging of the 
molten synthetic resin material. 
[0039] As described above, since each link member 
of the cable drag chain is molded of synthetic resin with so 
an upper connecting plate formed integrally with one 
side plate at one end thereof via a hinge portion, the 
molding cost including molding die cost and die adjust- 
ment cost can be reduced. The hinge portion formed 
integrally with the upper connecting plate and the one ss 
side plate is reslliently deformable without causing 
reduction in the rigidity even when the upper connecting 
plate Is frequently bent or folded about the hinge por- 



tion. 

[0040] When a locking portion provided at the other 
end of the upper connecting plate is released from the 

other side plate, the hinge portion is allowed to spring 
back and restore its original shape whereby the upper 
connecting plate is brought to an erected released posi- 
tion in which the upper connecting plate lies in the same 
plane as the one side plate. This arrangement enables 
easy and highly efficient installation of a flexible mem- 
ber such as cable or hose into the cable drag chain as 
well as easy and highly efficient maintenance and 
inspection of the flexible member received inside the 
cable drag chain. 

[0041] The locking portion of the upper connecting 
plate is releasably engaged with an engagement por- 
tion of the other side plate. The engagement portion has 
a recess formed in the upper edge of the other side 
plate and a retaining beam disposed in and bridging 
across the recess in a longitudinal direction of the cable 
drag chain. The locking portion of the upper connecting 
plate is interiocked with the retaining beam under the 
resiliency of the hinge portion. Since the resilient force 
of the hinge portion acts in a direction to keep the inter- 
locking engagement between the locking portion and 
the retaining beam, the upper connecting plate is surely 
held in the assembled position against detachment from 
the other side plate. 

[0042] The upper connecting plate has a central 
portion concentratedly bendable due to its bending 
rigidity smaller than that of opposite end portions of the 
connecting plate. When the upper connecting plate is 
folded about the hinge portion and forced against the 
other side plate, the central portion reslliently flex or dis- 
tort in a downwardly arcuate configuration, thereby 
allowing the locking portion to move into interiocking 
engagement with the retaining beam. 
[0043] Obviously, various minor changes and modi- 
fications of the present invention are possible in the light 
of the above teaching. It is therefore to be understood 
that within the scope of the appended claims, the 
present invention may be practiced otherwise than as 
specifically described. 

Claims 

1 . A cable drag chain (1 0) comprising a plurality of link 
members (12) connected together contiguously in a 
bendable manner, each of the link members (12) 
being molded of synthetic resin and including a pair 
of opposed left and right side plates (16, 17), a 
lower connecting plate (18) connecting lower edges 
of the left and right side plates (16, 17), and an 
upper connecting plates (20) connecting upper 
edges of the left and right side plates (1 6, 1 7), char- 
acterized in that 

a reslliently defonnabte hinge portion (24) Is 
provided between an end of the upper connect- 
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Ing plate (20) and one of the left and right side . 
plates (16. 17) and has a flexural rigidity 
smaller than that of the upper connecting plate 
(20), 

the upper connecting plate (20) and the one 5 
side plate (1 6 or 1 7) is formed integrally with 
each other via the hinge portion (24), and 
a locking portion (26) is provided on the oppo- 
site end of the upper connecting plate (20) and 
is releasably engaged with the other side plate io 
(1 7 or 1 6) to keep the upper connecting portion 
(20) in a recumbent assembled position 
against the resiliency of the hinge portion (24). 

2. The cable drag chain according to claim 1 , wherein is 
when the locking portion (26) of the upper connect- 
ing plate (20) Is released from the other side plate 
(17), the hinge portion (24) is allowed to spring back 
and restore its original shape to thereby place the 
upper connecting plate (20) in an erected released 20 
position in which the upper connecting plate (20) 
lies in the same plane as the one side plate (1 7). 

3. The cable drag chain according to claim 1 or 2, 
wherein the other side plate (17) includes an 2S 
engagement portion (34) for interlocking engage- 
ment with the locking portion (26) of the upper con- 
necting plate (20), the engagement portion (34) 
having a recess (36) formed in the upper edge of 
the other side plate (17) and a retaining beam (38) 30 
disposed In the recess (36) and bridging across the 
recess (36) in a longitudinal direction of the cable 
drag chain, the locking portion (26) of the upper 
connecting plate (20) being releasably interiocked 
with the retaining beam (38) under the resiliency of 35 
the hinge portion (24). 

4. The cable drag chain according to claim 3, wherein 
the retaining beam (38) has a sloped guide surface 
(40) sloping down toward the lower connecting 40 
plate (18) and slidably engageable with the locking 
portion (26) to guide the locking portion (26) into 
locking engagement with the engagement portion 
(34) when the upper connecting plate (20) is forced 

to move from the erected released position to the 45 
recumbent assembled position against the resil- 
iency of the hinge portion (24). 

5. The cable drag chain according to claim 3 or 4, 
wherein the upper connecting plate (20) has oppo- so 
site end portions (28, 30) disposed adjacent to the 
hinge portion (24) and the locking portion (26), 
respectively, and a central portion (32) disposed 
between the opposite end portions (28, 30), the 
central portion (32) has a bending rigidity smaller ss 
than that of the opposite end portions (28, 30) so 
that when the upper connecting plate (20) Is forced 

to move from the erected released position to the 



recumbent assembled position against the resil- 
iency of the hinge portion (24), the upper connect- 
ing plate (20) resiliently flexes concentratedly at the 
central portion thereof. 

6. A cable drag chain according to claim 5, wherein 
the central portion (32) of the upper connecting 
plate (20) has a thickness smaller than that of the 
opposite end portions (28, 30). 
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